Introduction
Obesity prevention and treatment is becoming an integrated part of health care in many countries. This development may come under public scrutiny in countries with collectively funded health care systems.
Whether funding comes from general taxation, job insurance, private insurance or a combination of these, such systems share the feature that health care is not simply a private, financial matter between the individual patient and the service suppliers. Consequently, existing health care budgets and
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Previous studies of public attitudes have looked primarily at the public funding of obesity prevention.
These studies have focused on support for information-based prevention (2-6), on regulation (3, 6, 7) , and on ways of inhibiting the development of obesity in childhood (2-4, 6, 8, 9) . To our knowledge, no published studies to date have examined public support for obesity treatment. However, in view of the growing number of treatments available for severe obesity -including weight-loss surgery and medication, as well as dietary and behavioural therapies (10) -it is topical to examine the issue.
Equally, in this context a careful study of the causes of public approval and disapproval for treatment provision ought to provide a better understanding of the factors affecting levels of support.
In this respect, it is generally assumed that prejudicial attitudes to the obese may lead to discriminatory views and behaviours (11, 12) . Most measures of prejudicial attitudes to obesity include a dislike dimension, although the content of this dimension varies considerably in empirical investigations (12) (13) (14) (15) (16) (17) (18) . Another dimension frequently included in measurements of prejudice centres on the belief that obesity is self-inflicted -something the individual is personally responsible for and is in a position to do something about (12-15, 17, 18) . We shall refer to these two dimensions as 'Dislike' and 'Perceived Control', respectively, capitalizing the terms to indicate that they are semi-technical.
These two dimensions of obesity prejudice have been shown to be strongly correlated (12-15, 17, 18) .
Furthermore, in the so-called 'attribution-value model' they are depicted as interconnected factors in individual and group-based reasoning processes: the model links Perceived Control with resultant Dislike. The mechanism in play here opens with the initial identification of a negative attribution, in this case obesity. In combination with the judgment that obese people are personally responsible for their condition, this attribution leads to Dislike (19) .
It is at present a relatively unresolved question to what extent Dislike and Perceived Control determine public attitudes to obesity-related health care. The few studies that exist -which, as mentioned above,
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After weighting, data were representative of the Danish population (aged 20-70) with regard to age, gender, region and BMI. 
Attitudes to the public funding of obesity health care
This was assessed by asking participants for their views on the public funding of five obesity-related measures: weight-loss surgery, medical treatment, psychological therapy, dietary counselling, and informational campaigns. Three answer categories were offered to participants for each measure. These
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This is a post-print version of an article published in Obesity -the official journal of The Obesity Society were: 'should be publicly funded', 'should be paid for by the individual', or 'don't know'. The actual wording was altered slightly where necessary. And in the case of informational campaigns the wording 'should be paid for by the individual' was replaced with 'the individuals should obtain the necessary information by themselves'. These response categories must be understood in a specifically Danish context, where most health care is provided within a public, state-administered universal system, which is financed almost exclusively by taxes. Although some health services depend fully or partly on individual payment, e.g. dental care, physiotherapy and medicinal expenses, in general no payments are required at the point of care, or earlier through e.g. insurances or co-payments for any form of hospital treatments, or consultations with physicians (22) . Thus, prompting for further health care payment methods was irrelevant in this Danish study, whereas alterations or extensions of question wordings would be necessary in countries with different systems.
The five measures were selected so as to reveal attitudes to existing health care initiatives and also to test whether a distinction exists in the public mind between publicly funded prevention and similarly funded treatment of obesity. With the latter purpose in mind, two of the initiatives were carefully chosen to reflect rather pure instances of prevention and treatment, respectively: informational campaign was included as a preventative initiative, and weight-loss surgery was included as an example of treatment. The three remaining examples were expected to lie between these two examples, in the sense that they can be associated with both prevention and treatment.
It is possible additional reasons and arguments in favour of public funding of treatment may change some citizen's initial disapproving attitudes. In order to examine this, an extra question was put to the subgroup of respondents who had initially stated that the weight-loss surgery initiative should not be publicly funded, or who could not decide whether it should be. They were asked whether there were any conditions under which public funding would be acceptable. Respondents were allowed multiple responses with the following possible response categories: 'If the patient cannot afford to pay for the operation', 'If the obese condition is life threatening', 'If there is evidence that the patient is not responsible for the obesity', and 'If the obesity impairs the patient's social network and work capabilities'.
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Obesity prejudice
In order to assess the Dislike dimension of obesity prejudice, three scales from the Universal Measure of Bias (UMB) (16) were used: Negative Judgment, Distance, and Attraction. The 15 (3x5) items resulting from these subscales of the UMB were then employed. The UMB scale has shown adequate internal consistency and is strongly correlated with measures similar to the Dislike dimension. It was favoured over competing measures, since it covers three dimensions of bias / dislike and should therefore produce a more complete picture of Dislike. The fourth Equal Rights dimension of the UMB was not included -primarily in view of budget constraints.
In order to assess Perceived Control of body weight five attitudinal categories were used. Of these, four were taken from the Weight Control/Blame scale of the Antifat Attitude Test (15) ('There's no excuse for being fat'; 'If fat people really wanted to lose weight, they could'; 'The idea that genetics causes people to be fat is just an excuse'; 'Most fat people will latch onto almost any excuse for being fat').
These four items were selected in joint consideration of retaining items with the highest factor loadings from the original study and omitting items with wordings that were assessed as potentially transgressing this Perceived Control construct and approaching the Dislike constructs (such as 'If fat people knew how bad they looked, they would lose weight'). The fifth item ('Obesity is often selfinflicted') was devised by the authors.
The 15 items from UMB and the five items on Perceived Control were rated on the same 5-point Likert scale (Fully Disagree to Fully Agree). The original UMB study used a 7-point scale with slightly differently worded answers (16) . Alterations were made to improve simplicity and intelligibility to the respondents.
All items replicated from earlier English studies were translated into Danish using a collaborative, iterative approach for translating questionnaires (23) . This involved an initial translation of question
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Initial reliability analyses revealed that the scales were acceptable indicators of Perceived Control (Cronbach's α=0.85) and Dislike, as the three Dislike subscales exhibited acceptable reliabilities (α Negative Judgment=0.92, α Distance=0.73, α Attraction=0.80).
Statistical analysis
Univariate descriptive analysis was initially employed on the five obesity-related health care initiatives and on the follow-up question to the subgroup not supporting publicly funded weight-loss surgery.
In order to examine whether there was attitudinal distinction between preventive and treatment initiatives, a principal component analysis (using a varimax rotation) was employed on the five health care items. Items were coded with the values 1 for 'Public funding', 2 for 'don't know', and 3 for 'patient funding'. Based on the principal component analysis two variables measuring attitudes to publicly funded treatment and prevention, respectively, were extracted from computed factor scores for use in subsequent analysis; a higher score on these variables indicating less support.
To determine the influence of obesity prejudice on attitudes to public funding of obesity treatment and prevention, multiple mediation analysis was employed (24, 25) . Following the assumptions of the attribution-value model, which links Perceived Control with Dislike, the three Dislike subscales were inserted as mediator variables and Perceived Control as a moderator variable. This procedure makes it possible to assess whether any of the Dislike subscales mediated the association between Perceived Control and attitudes to the public funding of obesity treatment and prevention, or whether alternatively, the Dislike subscales were significant when controlling for Perceived Control. Sobel's test for mediation (26) was used to assess the existence of a significant mediation effect. In any significant instances, the SPSS macro made available by Fairchild and colleagues (27) was applied in order to calculate effect sizes owing to mediating variables.
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In order to examine whether additional factors would adjust the effects of the prejudicial factors and further explain the variation of the dependent variable, follow-up regression analyses were conducted.
The three Dislike subscales and the Perceived Control scale were included as predictors together with age, self-reported BMI (kg/m 2 ), gender, education, and household income. In addition, three further attitude items were included: one of which was political orientation (Left, Right, or Other). This was a re-coding of the respondent's intention to vote for either a Danish political party on the left side of the political scale, or a party on the right side, or other decision ('Don't know', 'Not planning to vote' and so on). Two further items on attitudes to the scope of public health care duties were included. The first was intended to tap into general attitudes to universal health care: 'The public health system has an obligation in principle to treat all kinds of disease' and the second item was to reveal attitudes to public duties when diseases are self-inflicted: 'The public purse should not fund the treatment of diseases when patients are responsible for the condition'. Both items were 5-point Likert scales (ranging from 1.
'fully disagree' to 5. 'fully agree') and were treated as continuous variables in the analysis. Categorical variables (gender, education, household income, and political orientation) were dummy coded. A backwards stepwise regression modelling approach was employed, which removed the least significant variables one by one until all variables in the equation were significant at the 0.05 significance level.
Results
Public opinion about collectively funded obesity health care
Descriptive results from the five items pertaining to the public funding of obesity treatments showed that weight-loss surgery and medical treatment were more or less equally rated. Only 33.3% were of the opinion that the former should be funded by the public, 46.5% thought that the patient should pay, and 20.3% responded 'Don't know'. For medical treatment there were rather similar percentages -see Table 2 (a). By contrast, the three remaining examples were supported by a majority of respondents, the figures being: psychological therapy (51.6%), dietary counselling (67.8%), and informational campaigns (83.8%).
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When the subgroup of respondents who did not initially support publicly funded weight-loss surgery, were asked whether there were any conditions under which public funding would be acceptable, 74.5% changed their mind -with the proviso that evidence can be provided that the obesity was not caused by the individual's own conduct -see Table 2 (b). 47.2% took the fact that a condition is life-threatening to
This is a post-print version of an article published in Obesity -the official journal of The Obesity Society be important enough to shift their stance to one of support for publicly funded weight-loss surgery.
Thus, a life-saving argument for obesity treatment changed the acceptability rate substantially, with the level of support for publicly funded weight-loss surgery rising from an initial 33% to approximately 65%.
Do attitudes to treatment and prevention differ?
Results of the principal component analysis gave two components with eigenvalues above 1.0 (see table 3 ). Further inspection showed that the first component expressed a treatment factor, since surgery and medical treatment of obesity had very high factor loadings whereas informational campaign did not. The second component expressed a preventive factor, as opposite loading characteristics were found. At the same time dietary and psychological initiatives loaded relatively highly on both factors.
Thus, the public appears to interpret them as having both preventive and treatment-like properties. However, this was only a partially mediated effect. Thus, of the approximate 28% of the variation that (non)Attraction and Perceived Control explained together, over 20% was from the direct effect of Perceived Control, whilst around 8% was explained by (non)Attraction and Perceived Control together, and less than 0.1% was explained solely by (non)Attraction.
Turning to the follow-up regression analysis, the predictors in the final model explained approximately 35% (adjusted R 2 =0.351) of the variance in attitudes to the public funding of obesity treatment.
Perceived Control was the strongest predictor (β=0.399, P=0.001), followed by the attitude statement 'The public purse should not fund the treatment of diseases when people are responsible for the condition' (β=0.272, P=0.001). Self-reported BMI (β=-0.102, P=0.001) and agreeing that 'The public purse has an obligation in principle to treat all kinds of disease' (β=-0.066, P=0.006) also predicted attitudes significantly, and as would be expected the relationships were negative in these two instances.
None of the Dislike subscales turned out to be a significant predictor when the other factors in the final regression model were controlled for.
Dislike and Perceived Control in attitudes to public spending on obesity prevention
Initial bivariate analyses showed that Perceived Control (r=0.05, P= 0.08) did not attain statistical significance. Given this non-significant effect, mediation analysis becomes superfluous (24) and it was therefore abandoned.
In the follow-up regression analysis, only a relatively small part of the variance in the dependent variable was explained by the predictor variables (adjusted R 2 =0.031). Significant predictors were the Negative Judgment subscale (β=0.83, P=0.008), age (β=0.88, P=0.004) and voting for a Right wing
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Discussion
The purpose of this study was to assess support for publicly funded obesity treatment and prevention among the Danish public, and to investigate whether Dislike and/or Perceived Control predicted attitudes in this arena. The results confirm findings set out in other population-based surveys, which
show relatively high levels of public support for prevention initiatives (3, 5, 7) . It was also shown that the public distinguishes between the treatment and prevention of obesity, and additionally that there are considerable differences in the approval rates thereof. Thus, pure obesity treatment initiatives were supported much less strongly than preventive measures. It should be noted, however, that a sizeable proportion of the participants who initially disapproved of public funding for weight-loss surgery changed their minds when told that it was being conducted for life saving reasons.
The disclosure of a non-significant association between Perceived Control and support for preventative measures in this study is largely in line with two earlier studies in which only small effects were found (5, 6). Furthermore, Dislike had no significant effect on the attitude to public funding of treatment initiatives and only a small direct effect on the attitude to funding of prevention. It was a new finding that Perceived Control predicts attitudes to obesity treatment, with a large effect size (r=0.52). Since agreeing that '...the public should not fund health care when people are personally responsible for their condition' was an additional powerful predictor, this study elucidates the overall importance of responsibility amongst the public, when it comes to obesity treatment.
It should be noted that the latter is contrary to a recent finding in which only Dislike had a significant effect on denying surgery to overweight patients in Canada (18) . However, this study was based on a student sample, which may not be representative of the general public in its obesity prejudices. More
Institute of Food and Resource Economics University of Copenhagen
This is a post-print version of an article published in Obesity -the official journal of The Obesity Society studies should be conducted to explore whether these conflicting results are related to the population surveyed, or to questionnaire specific aspects.
A limitation of this study is that respondents were not posed questions that could have clarified their understanding of the complex etiology of obesity (28) . Since the beliefs people hold about the causes of obesity, such as heredity and environmental factors, have been shown to determine attitudes to obesity prevention in earlier studies (3, 6) , any interplay with Perceived Control remains unobserved. Not all members of the general Danish public, in particular the elderly above 70 years, use the internet.
Consequently, since this survey is based on a web-questionnaire, it is only possible to claim representativeness for Danish citizens between 20 and 70 years of age. Additionally, the sample also underrepresented low educated persons and low-income households. Although these factors had only a slight, or no effect, on the dependent variables, support rates could have differed slightly. The response rate of 30.9% is a further limitation of this study, since low response rates may create non-response error in means and proportions, although studies have shown that the lowered response rates in recent years only slightly affect demographic representativeness (29) and differences in proportions (30) .
Finally, the omission of subscales and items from previously developed instruments may potentially affect the validity of these. Roughly speaking, similar correlation coefficients were found between Perceived Control and the three Dislike subscales (Negative Judgment r=0.42, P<0.001; Distance r=0.35, P<0.001; Attraction r=0.43, P<0.001), as in earlier studies of these constructs (12-15, 17, 18) .
This suggests that scale validity was not seriously impaired.
Notwithstanding these reservations, the effect of the responsibility factors on attitudes to publicly funded obesity treatment was so strong in the study reported here that it is unlikely to be coincidental.
This finding is noteworthy, considering the almost all-inclusive consensus in the scientific community that the causes of obesity are multi-factorial and certainly not only attributable to deliberate individual choices (28) . This may in turn have the consequence that future health care decisions pertaining to obesity are made in response to pressure from a public with a limited understanding, or even misconception, of the diverse causes of obesity.
Based on the wish that public debates regarding obesity health care should rest on sound information, it can be argued that information focusing on the external causes of obesity, should be disseminated to a wider public in order to elevate the public's understanding of obesity in general (11) and health care initiatives in particular (6, 9) .
But no matter how important public information may be in straightening out misconceptions, western countries rest on a historically robust cultural belief in self-determination. Citizens with this conviction are in general less inclined to back up social welfare and equality measures and more inclined to stress free enterprise and social Darwinism (31) . And indeed, it has been shown that the propensity to attribute obesity to lack of willpower correlates strongly with classic Protestant values (14) .
According to the data in this study, a rather large group of Danish citizens attributes obesity to personal responsibility. In all, 55% agreed that 'If fat people really wanted to lose weight, they could', whilst 30.2% agreed with the categorical statement: 'There is no excuse for being fat'. The prevalence of views like these, together with real life experiences and strong convictions about the importance and potential of self-reliance and self-control, suggests that reversing the belief that obesity is self-inflicted may be a very difficult task.
This circumstance suggests that a wider ethical discussion regarding the relevance of collectively funded obesity health care is called for. Such a discussion should take the performance of different financing systems under examination, while considering the overall goals of health care (1). We will not go into this complex discussion here, but rather focus on the challenges this constitutes for contemporary decision makers. Our study suggests that politicians in countries with a universal health care system, like Denmark, are at odds with the public mind. If decision makers wish to ensure equal access to all forms of health care they may look for arguments to the effect that collective health care
should also cover diseases, such as obesity, that are thought to be self-inflicted. One path would be to argue that if untreated, obesity will lead to further conditions, covered by the system, which will be much more costly to treat. Also, a more combative ethical stance may be taken by defending the
This is a post-print version of an article published in Obesity -the official journal of The Obesity Society classical humanitarian view that everyone is entitled to health care irrespective of the circumstances. A different path would involve recognizing the concerns that many citizens have by incorporating responsibility aspects into the organization and funding of collective health care. The appropriate way of doing this would differ from country to country. In countries with state-administered universal health care, a mechanism in which taxes are put on high-risk food stuffs of which obese people are likely to eat more (28) seems to represent a viable way forward (32) .
The research reported here shows that collective funding of known and applied treatments methods for severe obesity is disapproved of by a majority of the Danish public. The disapproval can be primarily explained by responsibility factors, such as perceived control of body weight. The low importance of Dislike may possibly be explained by the circumstance that the questionnaire employed self-reported evaluations, thus revealing so-called explicit, as opposed to implicit, attitudes (33) . Since outspoken prejudice is not socially acceptable today, prejudicial segments could have avoided answering the Dislike items truthfully by ticking off non-prejudicial response categories. Others may not have been unaware of their prejudice. If this is the case, the real effect from Dislike is underestimated in this study. Future research, which examines public attitudes to obesity health care, would contribute to answering this unresolved question by incorporating implicit measures of antifat attitudes (12) .
